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1 EXECUTIVE SUMMARY 
Rocky Flats Environmental Technology Site (Site) personnel have completed the inveshgation of the possible 
cause(s) of reportable 3Oday moving average values for plutomum' at the Rocky Flats Cleanup Agreement 
(RFCA) Point of Compliance (POC) monitonng locahon GSOS Figure 1 1) First reported on December 12 
2000 (00 DOE-04205) the reportable values may be summanzed as 

Reportable values were observed at the POC monitonng locahon at the Pond B 5 outfall (referred to as 
GS08) for September 14 2000 and the penod November 21 24 2000 

When reportable values are measured at a POC RFCA requires the Department of Energy (DOE) to notify the 
RFCA pmes and submt a plan for source evaluation 
accordance with the proposed achons outlined in the Plan for source evaluahon dated December 28 2000 (00 
DOE-04330) 

Ths report for the recent reportable penod contains no specific recommendations for mtigahng actions since no 
localized sources warranhng remedud action have been identified The recommended course of action in ths 
report wd1 not compromse protechon of human health and the environment since waterquality measurements 
at the Site boundary (POC GS03) showed levels of Pu well below the reportmg threshold 

The Site s current proposed course of action includes continued environmental momtonng and progress on the 
Actimde Migration Evaluation (AME) project Effective best management practices such as the use of the 
existing terrmnal ponds in batch or flow through mode to clanfy stormwater of potenhally contarmnated 
sediment and pmculate matter should be continued Specifically the Site proposes the following actions as 
the path forward 

Continued monitormg and ongoing data interpretation (especially the ongoing GSlO source evaluation) to 
prowde a better understanding of actlmde transport dmtly related to the operahon of the Site automated 
surface water momtonng network 

Contmued progress on the AME as a longer term technical study to provide understandmg of achnide 
mgration that may eventually provide insights into the cause(s) and possible prevenhon of reportable 
ra&onuchde waterquality measurements 

Conhnued use of the exlshng detention ponds to clmfy stormwater of potentiallycontannnated sediment 
and parhculate matter as an effective best management prachce 

Conmued reporbng through AME reports Quarterly RFCA Reports Quarterly State Exchange Meehngs 
and informal technical bnefs 

Ths Source Evaluation report is provided in 

' In this report plutonium and h refer to Pu 239 240 Similarly amertcium and Am refer to Am 241 

waterquality at GS08 
Future remediahon achvities scheduled for the Site (especially within the GSlO sub drainage) may positively influence 
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BACKGROUND 
GS08 Monitoring Results 

As -pecified in the Surface Water sechon of the Integrated Monitonng Plan (IMP) Site personnel penodically 
(semi monthly) evaluate 3Oday movrng averages for selected radionuclides at RFCA Points of Evaluation 
@OB) and POCs Recent evaluahons of waterquahty measurements at POC surface water monitonng 
locahon GS08 (see Figure 1 1) show values for plutonium requinng repmng and source evaluation under 
RFCA Results for 3Oday moving averages3 using available data at GSO8 are summanzed below in Table 2 1 
and are plotted in Figure 2 1 

Table 2 1 Water-Quality information from GS08 for the Period 10/1/99-3/11/01 

The laboratory narrahves for the individual andyucal results for the composite samples coIlected around the 
penod of these reported 3Oday movrng averages have been reviewed and offer no reason to queshon the 
accuracy of these results These results have also received formal hrd  party validation (Section 4 1) Since the 
initiahon of RFCA monitomg at POC GS08 there have been two Pu sample results above 0 15 pCA For the 
same penod there was a single Am sample result above 0 15 pCdL (Figure 2 2) Of these only the Pu result 
dated 8/11/00 resulted in a reportable 3Oday average activity (Table 2 2) In all three cases the analytical 
results from composite samples collected immediately pnor were all significantly less than the minimum 
detectable activihes (MDA) Individual composite sample results and demls are shown in Table 2 2 for the 
penod of interest Figure 2 2 shows the meandmly flow rates with the indiwdual composite sample results 
from GS08 

The 30 day mowng average actlwty (pCdL) for a pamcular day is calculated as a volume weighted average for a 
window of tlme contaming the prevlous 3O-days which had flow Each day is assigned the actlvity of the composite 

sample that was filling at the end of  that day (specifically 23 59) Each day has a corresponding measured discharge 
volume in liters which is multlplied by the assigned activlty to obtain daily load in pCi The equatlon for the 30 day 
window can be wntten as follows 

e1 = 3oday Average,, I[pCz/L] 
Y L e r s ]  

d o r l  

When a negatlve result is returned from the lab due to blank correctlon a value of zero pCln is used in the calculations 
Therefore there are 365 3 M a y  moving average values for a locatlon that flows all year (366 in a leap year) For days 
where no actlvity is available either due to failed laboratory analysis or non sufficient quantlty for analysis (NSQ) no 30 
day average is reported 

A water year (abbrewated as WY) is defined as the penod from October 1 through September 30* 4 
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Figure 2 1 Gaging Station GS08 30-Day Moving Av81ageS 1an/196 - 34 1/01 

Table 2 2 Selected Composite Sample Analytical Resuh for GSO& 

Note All compos te samples hsted ab0 e w e n  of adequate olume fa all qumd analyses 

Water discharged from Pond B 5 to Walnut Creek subsequently flowed through RFCA POC GS03 at Walnut 
Creek and Indiana Street (Figure 2 3) Analyucal results from composite samples collected at GS03 for the 
penod under review were all well below the RFCA standard (Figure 2 4  and Figure 2 5) 
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Mean Daily Flow at Gaging Station OSOB with individual Composite Sample Results 
Shawn at MMpoint of Samptlng Perlod 10/14!96 3\11/01 
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Figure 2 2 Gaging Station GSO8 Hydrograph and Sample Resuits 
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Note The Wastewater Treatment Plant (WWTP) IS also idenhficd as 995 (Bu ldrng 995) n Uus document Samphng ofthe WWTP effluent has bcen 
conducted at locanon codes 995EFF and 995POE Ponds B 1 and B 2 are ot mbutary to GSO8 any water llcctl g 
2 wthwater B 2  ormallyba gtransfemdtoPondA2 

B 1 normally tra sfemd to B 

Figure 2 3 Hydroiogic Routing Schematic for POC GS08 



I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
1 
I 
I 
1 
1 
I 
I 
I 
I 

I\ 

RF~iWW?-OI-002 UN Rev 0 
Anal Source Evaluatwn Report for RFCA POW of Cotnpluvtce GSOB Water Yeurs X&R?-2WI 

POC Gaging Station OS03 300ay Volumo-WdQhted Moving Avem@os 
for Pu 239,240 and Am941 Activities (lO/lM lml) 
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Figure 2-4 Gaging Station GS03 30-Day Moving Averages lWlm - 1-1 

Mean Dally Flow at Gaging Strtlon OSOS wlth Indlvldtul ComporN. 8unpk b w b  
Shown 8t Mldpolnt of S.mpllng Porlod 10/1199 1122101 
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Am-241SampreRssult Y-axes shown on same scale as GSO0 (F@No 2-2)for mfcmnm 

Figure 2 5 Gaging Station GSO3 Hydrograph and Sample Results WYOO 
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3 ACTINIDE MIGRATION €VALUATION 
The AME is a long-term techcal study mtcnded to prow& an understandmg of actmide mgration and insights 
about the cause@) and possible prevention of reportable radionuclide waterquality measurements Thls mulh 
disciplinary study and the associated modeling imtiahve is key to understandmg waterquality vanation on the 
Site and may eventually descnbe the extent and condmons under which Pu and Am are transported in the 
Rocky Hats envvons Thts section includes a discussion of AME progress and planned activities dvectly 
related to transport of actinides in surface water to provide background for Section 4 as related to this source 
investigahon 

The AME is investigahng processes that influence the movement of actinides associated with soils and 
sediments into stormwater runoff Understandmg these processes begins with a basic knowledge of the particle 
size distnbution of the actmides m soil and sediment including the particle size and acmide emchment 
processes that occur when sod or sedmnt is eroded and suspended in runoff Emchment is the process 
whereby a percentage of specific parttcle sizes in the parent soil become emched in the suspended load in the 
runoff Dr James Ranwlle (Colorado School of fines) and Dr Peter Santschi (Texas A&M University) are 
inveshgating particle size emchment processes for the AME Thew work is integrated with stormwater 
monitonng and AME erosiodsediment transport modeling activihes 

Ranville et a1 (1998) found that the emchment raho for clay and silt sized pamcles (less than 10 mcrons) is 
about 1 65 The raho of the average achvity on suspended pmcles measured in the GS42 runoff (30 8 pCdg) to 
the average bulk soil Pu achwty m the GS42 dramage basin (15 5 pCdg) calculates to an emchment ratio of 
1 99 In other words the achvity per gram of the suspended solids is approximately twice that of the parent soil 
in the GS42 dmnage basm Data are not yet available to make simlar calculahons for portions of the GSlO / 
GS08 dmnage basin but the same mechanisms are suspected to account for actmides in the GS08 surface 
water Texas A&M University will conduct achmde particle size distnbuhon expenments on GS27 soils in 
2001 That study is expected to conclude investigation of colloidal achmdes in Site surface water 

The same phenomenon has been observed in the GS27 drainage basin whch is tnbutary to GS08 by way of 
GS 10 Particle emchment is suspected to be the cause for htgh achnide concentrations in stormwater runoff 
from dramage basins with relatively low levels of soil contamnahon Factors that enhance the emchment 
process include wetting and suspension hme the total activity in the source soil or sediment and contact with 
colloid fomng hurmc acids However it has been shown that contact with humc acids only increases actimde 
emchment in the runoff by a frachon of a percent (Santsch et al 2000) 

The emchment process can also occur when the stream channel exudes However Site personnel do not have 
data to estimate the magnitude of the pmcle and actrnide emchment ratios for channel erosion The AME 
HEC-6T sediment transport models were modified in FYOl to simulate this channel erosion process The 
prellrmnary HEC-6T models for Walnut Creek indicate that channel erosion accounts for up to 50 percent of the 
sedunent yeld at GS08 for a storm with a one year return penod (35- rain in 11 5 hours one year event) 
The percentage of the sediment yield at GS08 atmbuted to channel erosion decreases wlth increasing storm size 
(1 e increasing return penod Table 3 1) Only about 5 percent of the estimated sdment yield at GS08 is 
attnbuted to channel erosion for the 1OO-year event 
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Figure 3 1 Particle Size Distribution of Pu 238 240 and Am 241 in R F m  Soil Location 

SSSEO5198 

At the Health Physics Society 2000 Conference in Denver (August 2000) Povetko and figley presented a 
poster titled Study of Pmcles of Actlmdes in Sod Samples Usmg Nuclear Track Detectors Thelr work used 
a soil sample from near the 903 Pad at RFETS The mvestlgators identdied 990 chscmte Pu-contammg partlcles 
that included several large (greater than 2 mcrons) conglomerate pamcles contauung Pu and Am. One such 
conglomerate with a pmcle sm of about 500 mcrons conwed 1 87 Bq (50 5pCi) or 94% of the total recorded 
alpha activity of 1 98 Bq in all 990 pmcles In other words the conglomerate contamed 94% of the sample Pu 
whle the other 989 pmcles contamed the remainlng 6% 
The investigators conclusions support the hypothesis that the Pu 111 soils is not evenly Qstnbuted anaongst 
pmcle sizes A majonty of the total actlvity is associated with part~cular slze frachm (and/or mdvldual 
pmcles) of the total sod mass Therefore if these partlcles were preferenmlly suspended as total suspended 
solids (TSS) an emchment of Pu actlvity in surface water would result A d d ~ t l d y  the vanable dstnbutlon 
of these high activity particles could result in vanable m e a s d  surface water achwhes based on the prolmbhty 
that these particles may or may not be collected m the sample bottle 
Santschi (2000) estimated the particle residence time in the Pond B 5 water column to be about one day Th~s 
measurement was made dmng an algae bloom in the pond The algae bloom occumd partly due to nutnent 
loading from the Wastewater Treatment Plant (WWTP) At closure the WWTP will be removed and thus so 
will the nutrient load to Pond B 5 Therefore Dr S M ~ S C ~  wdl make slrmlar parhcle residence turn 
measurements in Ponds A 3 and C 2 thls year to evaluate the potentlal affect tbat the WWTP effluent has on 
settling Samples for this work are scheduled to be collected in May 2001 

Despite the rapid pmcle settling that occurs in Pond B 5 there is stlll achvity m the water column downstream 
from the pond Ths prompted calculmon of the average water residence turn dunng the Pond B 5 dwharge 
(8/3 - 8/17/00) Even though a small storm occurred dmng the discharge the average residence Ume m the 
pond was more than seven days whch was ample tune for settlmg of pmculate actlllldes Therefore the 
activity in the Pond B 5 discharge is likely to have been adsorbed to colloidal matenal whch 1s too small to 
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settle 111 the pond or attachexi to re suspended sedment from the streambed immediately downstream from the 
pond 

Table 3 7 Preliminary HEC-6T Model Estlmated Channel Erosion Results for Walnut Creek 

EWtIt 
b p t h  (mm) Reach 

South Walnut 

t00-Year &Hour N o N a m  
97 1 mm 

lndlana Sttm 

Portion of Yleld 
Attributed to 

Hltlrlopr Erorlon 
I.1u 

95% 

55% 

88% 

10-Year &How 
62 3 mm 

17-May 95 
74 9 mm 

2Year &Hour 
40 8 mm 

2 Year 2 Hour No Name YW 572 680 54% 46% 
31 5mm Na 262 312 

IndianaStreet Yes 18.21 1 426 97% 3% 

1 Year 11  SHOW 
35 mm 

Note nK South Wahut strcpm reach runs from the IA through GS08 Tfie No Name reach N the kngth of No Name Gulch (pigure 1 1) The Induna 
Strea stream reach covers all of Walnut Creek from the IA to lndtana Street ncludtng No Name Gulch 

4 DATA SUMMARY AND ANALYSIS 
4 1 

All surface water isotopic data are either venfied or validated based on cntena detemned by Analytical 
Serwces Diwsion (ASD) or at the special request of the customer Approxmtely 75% of all isotopic data are 
venfied and the remaining 25% are validated Validation is typically detemned randomly for each 
subcontracted laboratory based on the specific analytical suites This random validatlon selection may or may 

Verlflcatlon and Valldatlon of Elevated Analytical Results 
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not rouunely include POE or POC locations However when reportable values are observed all analytlcal 
results used in the calculations receive formal vahdahon 
For samples collected at GS08 between 5/2/00 - 11/20/00 all isotopic data not randomly selected for val ibon 
were specifically submtted for validauon at the request of Site personnel All isotopic data package validahon 
was performed by a subcontractor to ASD and all packages in the date range idenhfied were considered vahd 
In reviewing the data for thls evaluabon parhcularly the composite sample dated 8/11/00 several topics for 
investigation were idenufied Specifically analytical problems were encountered d u n g  analysis and wth 
blank correcuon of data The analyzmg laboratory requxed several reruns of the 8/11/00 sample m order to 
provide a result that met the Statement of Work cntena for isotopic analysis The case narrahve for h s  sample 
indicated that duplicate sample equivalency and poor spectra resoluhon were the causes for reanalysis the h t  
two hmes On the thrd and last analysis less than usual sample volume was remamng fop analysis (0 8 liters 
vs 1 0 liters reqwred by lab procedure) The slightly reduced sample volume was most ldcely reflezted in a 
somewhat higher error term. No other anomalies were reported in the case narrative or idenhfied m the remew 
of the data package 
The subcontracted lab that performed the 8/11/00 analysis had only recently begun providmg blank corrected 
water analyses for the Site The lab has had some difficulty with the blank cormchon calculahons usmg a 
Winsonzed mean of the blank populauon and after dlrecuon from the Site the lab provided corrected analytlcal 
data No significant changes to either the reported result or the error term were seen m the corrected data 

The PdAm rauo in the 8/11/00 sample is not typical of current or hstoncal data at the GSO8 locahon The 
review of the data package did not provide any suggesuon of other analpcal problems that could have 
conmbuted to the unusual ratio However there is no conspicuous reason to elmmate h s  result from the 
overall data set 
The review of the remaining data mcluded in the 5/2/00 - 11/2/00 penod mdcated no unusual analytlcal 
problems or concerns As stated previously all data for samples collected m h s  p o d  were considered valid 
4 2 

Ths reportable event has refocused the attenhon on the numenc precision associated wth RFCA nnmtonng 
results The GS08 event includes calculated 3O-day moving averages for Pu that range from 0 15 1 to 0 154 
pCdL The difference between h s  calculated value and the standard is well w h n  the measurcmtnt error of 
the radiochemcal analysis methods Although laboratones report analytlcal results to 3 d e c d  places (to 
0 001 pCdL) confidence in the thud decimal place for the calculated 3O-day averages that triggad the 
reportlng requirements may be very low 
The concept of significant figures has been developed to formally designate the reliabhty of a nummcal value 
The significant figures of a number are those that can be used with confidence They correspond to the ccattun 
digits plus one esumated &git It is convenuonal to set the estmated dipt to zero or to onehalf of the smallest 
scale division on the measurement device For example staff gages that w u m  weter depth on Site flow 
control structures (flumes weirs etc ) have marlungs for each 0 01 feet Therefore flow meters m the field are 
set to the nearest 0 005 feet 

Simlarly flow measurement at Site surface water monitomg locatlons is generally accurate to 2 sigmficant 
figures Overall flow measurement at these locauons is considered accurate to f5 15% For example GsO3 
can accurately measure 1 2 cfs but not necessarily 1 23 cfs The 1 cfs is measured wth certamty and the 0 2 
cfs represents the estimated digit Smlarly the much smaller flume at a locatm Wre SWO91 can accurately 
measure 0 23 cfs with 0 2 cfs bemg measured with certsunty and the 0 03 cfs bemg the eshmated quanhty 

I 
I 

I 
1 

Evaluation of Numeric Precision for RFCA Reporting I 
I 
I 
I 
I 
I 

Flow measurement devices are selected and sized to accurately measure the expected range of flows for pamcular 

I ' 
locauons For example the flumes at GS03 are sized to measure flows up to approximately 45 cfs Simtlarly the flume at 
SWO91 is sized to measure much smaller expected flows up to approximately 2 cfs 
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Calculahon of RFCA 3Oday volume weighted average values q u i r e s  measurement of both flow converted to 
volume and concentrahon as radionuclide achwty Analytical results from Kaiser H111 s contracted laburatones 
are generally reported to at least 3 significant figures For example analwcal results are reported as 1 19 or 
0 119 pCfi Therefore since the 3Oday average calculatlon uses activihes reported to 3 significant figures and 
flows measured to 2 significant figures 3Oday average values can be esttmated with confidence to 2 significant 

Whlle water quality standards do not go so far as to specify how many significant figures should be reported 
standards are generally based on scienhfic and enpneenng pnnciples including standard data handling 
methods Therefore it must be assumed that a numenc waterquality standard is sufficient to establish the level 
of accuracy necessary to demonstrate compliance In the management of data any dig$ that is necessary to 
define the specific value or quantity is significant For example a standard published as 6 5 standard mts (SU) 
for pH establishes that observattons must be reported wth two significant &pts Measurements taken for 
companson to a pH standard must be taken with a sensihvity to at least 0 1 SUs 
Ths rewew demonstrates that there is a lack of confidence in the thmi sigtllficant figure for reported RFCA 30 
day average values In considerahon of standard significant figure convenhons DOE intends to report all future 
3Oday volume weighted average values rounded to 2 sigmficant figures No rounding wl1 occur with the 
measured mput numbers pnor to cdculahon of the 3O-day averages Only the final calculated value will be 
rounded For example a calculated value of 0 124 pCdL would be rounded to 0 12 pCA Simlarly a value of 
0 246 pCdL would be rounded to 0 25 pCdL 

4 3 Pond B 5 Discharge Operations 
Pond operations practices dunng WY00 conformed to the guidelines established dunng the 1998 Water 
Workmg Group Tech~cal Team forum for Pond B 5 direct discharge to South Walnut Creek Under the 
established pond operahons protocol predischarge sampling is imtiated when a temnal pond reaches 35% of 
capacity The Colorado Department of Public Health and Envmnmnt (CDPIIE) laboratones analyze pre 
discharge samples on a two-week turnaround pnmty After analyses are completed analyhcal results are 
reviewed to detemne if they meet downstream water quality standards pnor to s m n g  the discharge 
Typically pond levels approach -50% of capacity at the txme discharge is initiated and the discharge typically 
takes -12 days to lower the pond level to 10% of capacity 

Figure 4 1 summarrzes d o w s  to Pond B 5 from GSlO and outflows from B 5 measured at GS08 (see Figure 
2 3 map) Significant operattonal events are mdxated on the figure The 811 1/00 sample from GS08 (0 864 
pCdL Pu) was collected as the last of three composite samples collected dunng the 8/3 through 8/17 batch 
discharge The pnor batch discharge ended on 6/26/00 at 10 15 Between the end of the 6/00 batch discharge 
and the predischarge sample collected on 7/18 at 10 15 approximately 5 7 Mgals entered Pond B 5 from GSlO 
Dunng the same penod approximately 4 2 Mgals entered Pond B 5 from the WWTP Several large runoff 
events occurred dmng this penod with the largest on 7/17 7/18/00 (estimated peak of 69 cfs at GSlO) 
Following this event Pond B 5 had men to 54% of capacity initiating collection of the 7/18/00 predischarge 
sample The pdscharge sample had the following results 

0061pCdLPu and 

0005pCdLAm. 

Between the predischarge sample and the start of the 8/00 B 5 discharge (813 8 56) there were no runoff events 
measured at GSlO Dunng this perrod the total volume measured at GSlO was approximately 0 58 Mgals For 
the same penod apprommately 3 5 Mgals entered B 5 from the WWTP By 8/3/00 Pond B 5 levels had nsen 
to 67% of capacity when predtscharge sample analysis results were finally received D m t  discharge was 
imtiated with a targeted =mum discharge rate of 1 400 gallons per mnute Ihscharge rates were penodically 
adjusted to meet the recommended 1 foot per day pond level drawdown rate as established by the pond 
operations protocol 

figures 

undetect for TSS (<lo mg/L) 
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Hydrographs at OS08 and OS10 6/23/00 0/18100 
." 

60 

5 0 -  

8 40- 

I O 1  \ 
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Figure 4 1 Gaging Station GSlO and Pond B 5 (GStJ8) Hydrographs Showing Operation 
Events 

Figure 4 2 shows the hydrograph and sampling detad for the three composite samples collected at GSOS dunng 
the 8/00 batch discharge Dunng this penod approxtmately 0 45 Mgals were m e a s d  at GSlO wth only three 
small runoff events (peak 2 4 cfs on 8/4 peak 0 16 cfs on 8/11 peak 0 22 cfs on 8/16) However these storm 
events failed to meet the cntena specified m the Pond Operat~ons Plan that would rcqaure a pause rn the 
discharge event According to the Pond Operauons Plan a temmal pond dmharge must be paused If a storm 
event exceeds 0 50 inches of precipitauon to allow more settlmg tune for suspended soh& For the same 
penod approxtmately 2 5 Mgals entered Pond B 5 from the WWTP The dmct &schargc ended on 8/17/00 
with a final discharge rate of 400 gallons per mnute and the B 5 level at 11% of capacity 

In summary predischarge sampling was initiated as r e q d  by the Pond Operat~ons Protocol and the &scharge 
was initlated based on acceptable analytlcal results Discharge rates for the emre 8100 &scharge event 
conformed to the 1995 recommendauons by the office of the Colorado State Enpeer and closely 
approxtmated the average rates used routmely for all Site temnal pond discharges dunng the prewous 10-year 
penod Addiuonally the Pond B 5 operauons were well tuned gwen the weather pattern for the p o d  The 
predischarge sample was collected soon after the largest runoff event entenng Pond B 5 whtch would be 
expected to provide a worst case COndItlOn for B 5 water q d t y  Further for the penod between the 
predischarge sample and the inmauon of the 8/00 discharge very little runoff entered Pond B 5 as measured by 
GSlO In addition the 8/00 dmharge was temnated 7 hours before a large runoff event on 8/17 (peak 12 3 cfs 
at 18 00) 

x 
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Figure 4 2 Pond BJ Discharge (GSO8) Sampling Hydrograph 

4 4 Environmental Monitoring Data 
The followng data evaluation includes all surface water data available as of 3/26/01 
extracted from the Site Soil Water Database (SWD) or taken from hardcopy analysis reports for the locations of 
interest The following list descnbes the enwonmental data compilation prooess 

Indiwdual sample result values are calculated as mthmehc averages of red and field duplicate results when 
both results are from the same samplmg event 

When available laboratory re runs are averaged with inihal n m s  for the same sampling event 

Laboratory duplicate and replicate QC results are not used 

When negatlve values for actmde measurement are returned from the laboratones due to blank correchon 
0 0 pCfi (0 0 pCdg for sedunent) is used in the calculahons 

When TSS values are undetect half the detection limt is used in calculahons unless indicated o thmse  

Only total radionuclide measurements lire used and 

Data that did not pass vahdatron (rejected data) are not used 

Momtmng data were 

IS Surface water data for B 5 discharges includes co-located momtonng locahons GS08 BSEFT and BSDISC Data fram 
locatxon SWO25 (50 feet downstream) 
momtonng locatlons SW023 SW67593 and SW68893 Evaluatlons are performed using vanow data subsets These 
subsets are defined in the text or in notes below each figdtable 

also included with GS08 Surface water data for POE GSlO includes co-located 
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Achvity in surface water samples collected at GS08' from 10/1/% to the present? (RFCA r n t o n n g )  show a 
range of 0 0 to 0 864 pCA l?u Figure 4 3) and0 0 to 0 275 pCA Am (Figure 44) In summary 4% of the Pu 
results and 2% of the Am results were greater than 0 15 pCA dunng RFCA momtmng The hstograms show 
that samples with achvihes greater than 0 15 pCdL are rarely collected The hrstograms also show the extreme 
vanahon of the few hgher results when compared to typical achwhes Although the few elevated samples have 
resulted 111 reportable 3Oday averages annual volume weighted average9 achvihes for the p o d  of RFCA 
monitonng are all below the Pu and Am standards (Figure 4 5) 

Hunt et a1 (1981) define an outlier to be an observahon that does not conform to the pattern atabhhed by 
other observahons 
calibrahon problems crosscontarmnahon sample preparahon errors etc In addmon outhers may be 
manifestahons of a greater amount of spahal or temporal inherent vanabhty than expected for the consbtuent 

Using the hstograms in Figure 4 3 and Figure 4-4 and the accompanymg non parametnc quantdes it can be 
seen that the elevated sample results at GS08 appear to be outliers that are mconsistent with the other 
observahons Other data analyses discussed below also indcate that these results do not conform to expected 
patterns 

Surface Water and Sediment Data 

Outliers may anse from datacoding errors analysis errors mstnunent brealcdowns 
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Figure 4 3 RFCA Sample Result Distribution at GSO8 for Pu 239,240 

' In this section GSO8 refers to co-located momtonng locat~ons GSOS BJEFF BJDISC and SWo25 

Includes data through the 1/01 batch discharge from B 5 Analysis of the 3/01 batch Qschargc samples was not complete 

The annual volume weighted average actlvity is calculated using the aCtlVitleS for each composite sample and the 

as of 3/26/01 

associated stream discharge volume to calculate a pCi load for each sampling petrod The total loads for the year are then 
divided by the total annual stream discharge volume to obmn the average in pCln 

May 2001 14 



I 

RF/EMM/w-01002 UN Rev 0 
Final Soume Evaluatton Reportfor RFCA Pornr of Cornplmnce GSO8 Warer Years 2#2&91 

35 

30 

i *” 25 

I 
3 2 0  
e 

C 

I 
; l5 

B 
10 

2 

5 

0 

PX* 
W Sample Reuub 
x Nonparametric Quantiles 

. .  
s ! =  
0 0  

I -  

PUOOOO Am0275 =\ 
R I  
0 0  

Figure 4-4 RFCA Sample Result Distribution at GS08 for Am 241 
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Figute 4 5 Annual Average Volume- Weighted Activities for RFCA Monitoring at GS08 
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For the data subset shown m Figure 4-6 surface water PdAm ratIos at GSO8 range from 0 03 to 20 1 For the 
three samples with Pu or Am achvihes greater than 0 15 pcln mdcated m the Qure two samples show mhos at 
both ends of the dstnbutlon Usmg the data subset from Figure 4-6 and also excludmg the samples wth results 
greater than 0 15 pCdL the atrthmet~c average rat10 is calculated as 1 49 (Figure 4-7) In contrast rams for 
samples collected at GS10" show a narrower range of 0 15 to 3 9 (Figure 4-8) with an mthmetic average of 
1 09 (Figure 4 9) In summary the GSOS samples wth actiwhes greater than 0 15 pCdL M e r  agmficantly 
from the expected pattern 

[Fl PuOOO8 Am0275 
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lo The drainage area tnbutary to GSlO is the likely source of the majonty of the act~llldes reachmg Pond B 5 

/ I -402 I 

i i  
slpr w1m 

Puom4 Amow 

m-l 
Note Included rams are hmted to samples whae both Pu and Am are greater than 0 01 PCJL to exclude mhos far srmples wrih vay b w  acUv~tieP md 
hrgh nlau e error tenns 

Figure 4 6 Sample Result Distribution at GSO8 for PdAm Ratios (mta Subset) 
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Note Included ratios are hnntcd to samples where both Pu and Am arc greater than 0 01 PCJin to exclude mum for satnples wth ery low actmties and 
hgh relau e ermr terms The three samples wth acav~ties greater than 0 IS pcln are also excluded 

Figure 4 7 Relationship Between Pu and Am for Samples from GSO8 (Data Subset) 

PulAm Ratio 

Note Included rauos are hmkd to samples whae both Fu and Am arc greater than 0 01 pCfi to exclude ratios for samples with ay low acuvities and 
tugb relatlw ermr tenas 

Figure 4 8 Sample Result Distribution at GSlO for PdAm Ratios (Data Subset) 
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Note Included mhos are hmted to samples w h a e h t h  hand Am= ptcrthan 001 pclntoexclude ntlor forrrmpleo with vay low rctlvi&a and 
hgh relame error terms 

Figure 4 9 Relationship Between Pu and Am for Samples from GSlO (Data Subset) 

Research indicates that Pu and Am form strong associabons wth parmulate matter l1 If contammated psubcles 
are transported in surface water then the observed plutonium levels could be correlated wth the amount of TSS 
Dunng higher intensity precipitahon events with mcreased nundrop impact greater quanttttes of solids am 
transported in overland flow Simlarly hgher flow rates m ditches and creeks gmerally result m m c d  
TSS values due to higher flow velocity and turbulence whch causes sedment re suspension 

Research (Santch 2000) also supports the hypothesis that the Pu and Am in soils is not evenly Qstnbuted 
amongst particle sizes (Secbon 3) A majonty of the total acbvity is associated with part~cular s m  fract~ons of 
the total soil mass As parucles from h s  parent mated are suspended as TSS rn surface water runoff it is 
reasonable to assume that dus uneven actmde dismbuhon of hot pmcles would also be represented m the 
TSS Assumng that the existence of these relahvely hot pwcles is infrequent, the probabhty that one or 
more of these particles would be collected in a sample could be very low Collectmg hot parclcles could result 
in the hgh vanability of activity observed for Site surface water samples 

Figure 4 10 shows a strong correlabon between Pu and TSS for samples collected at GSlO S d a r l y  for the 
GS08 data subset shown in Figure 4 11 measured Pu increases shghtly with mcreasmg TSS concentrahon The 
8/11/00 sample collected at GS08 (Pu 0 864 pCdL TSS 29 0 mg/L) deviates significantly from h s  trend 
indicating that the sample conmned TSS with relatively hgh acbvity or parhcle(s) wth relattvely hgh acttvity 
The two samples collected immediately pnor to the 8/11 sample showed little Pu acttvity on the suspended 
solids (-0 004 pCdL for e5 mg/L TSS and 0 005 pCdL for 14 mg/L TSS) AdQhonally three runoff events 
entered B 5 dunng the discharge penod (Secbon 4 3) but were small and would have been unlrkely to prowde 
loads resulting in significant changes in water quahty In summary the 8/11 sample collected at GSOS does not 
conform with the expected Pu TSS patterns 

' I  The majonty of Pu and Am transport IS associated wth particulate matter Recent AME results provide adcbhonal 
confidence in this conclusion (Santchi 2000) See Sectlon 3 
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Figure 4 10 Relationship Between Pu and 7SS for Samples from GSlO (Data Subset) 
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Figum 4 11 Reiationship Between Pu and TSS for Samples from GSOB (Data Subset) 
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The Pu activity of TSS (in pCdg Pu) can be calculated by dividmg the sample achwty @Cl/L Pu) by the TSS 
concentration (m@) For GS08 samples the TSS activity ranged from 0 0 to 29 8 pCdg Pu (Figure 4-12) wth 
an anthmehc average of 0 9 pCdg Pu (excludmg the 8/11 sample) The 8/11 sample from GSOS had a TSS Pu 
achvity of 29 8 pCdg In contrast TSS achvihes for samples collected at GSlO show a narrower range of 0 58 
to 7 2 (Figure 4 13) with an anthmehc average of 2 0 pCdg Pu In summary the 8/11/00 sample from GSOB 
with 29 8 pCdg Pu deviates sipficantly from the expected pattern 

In summary the following conclusions ate made about the 8/11/00 GSO8 sample 

The WAm ratio for the 8/11 sample was 20 1 five hmes greater than the next hlgbest rat10 and mom than 
thtrteen times greater than the average of 1 49 for the data subset 

The activity of the 8/11 sample (0 864 pCfi Pu) is nearly forty tunes greater than the expected achnty 
based on the TSS concentrahon (29 0 mg/L) 

The activity of the TSS for the 8/11 sample was 29 8 pCdg Pu more than SIX tunes grcatez than the next 
highest TSS achvity and more than thlrcy tunes greater than the average of 0 9 pCdg PU for the data subset. 

0 

0 

Although one rmght assume that thls indrcates the possibihty of an mvalid result, thu result m y  be a 
manifestahon of a greater amount of spahal or temporal inherent vanabihty than expected for Pu m surface 
water The existence of hot parttcles pamcle aggregahon emchment mechamsms or other physiochermcal/ 
biochemcal mechanisms may result in the collechon of samples that do not follow expected patterns ’* The 
muhidisciplinary studies associated with the AME will provlde a better un-g waterquality vanatton 
on the Site and may eventually descnbe the extent and combuons under whch Pu and Am m v e  m the Rocky 
Flats envlrons 
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Specific Activity of TSS In pCUg Pu 

Note Data s hmted to co t~ uous flow paced samples collected dunng the parod of RFCA m t o n n g  

Figure 4 12 Distribution of Pu Activity of TSS for Samples Collected at GSOB 

” Even I f  the activity of the 8/11/00 sample was the result of a hot partxle the rauo would stdl be expected to be in the 5 
7 range charactenstic of the Site weapons grade matenal This does not mccssanly imply that the Pu me8surcment was 
faulty Instead it is possible that only the Am measurement is faulty resulung in the anomalous mho for tlus sample 
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Note Data hnuted to m t m  ow flow paced samples callectcd dunng the p o d  of RITA mon toMg 

Figure 4 13 Distribution of Pu Activity of TSS for Samples Collected at GSlO 

Regardless of the specifics of the 8/11/00 GS08 sample waterquality measurements from the upstream POE 
GSlO mdicate the majonty of the actmdes mchng Pond B 5 ongmate in dramage areas tnbutary to GSlO 
(Figure 1 1) The monitored sources of water that enter B 5 include GSlO and the WWTP (Figure 2 3) A 
significant area downstream of GSlO surrounding the B Senes Ponds (96 acres) is also mbutary to B 5 
However under most conhhons it is ldcely that ths area contnbutes only a small amount of the total runoff 
volume to B 5 Thls area is predomnantly pervious open grassland Perfmng a water balance for B 5 dunng 
the penod from the end of the 6/00 discharge through the end of the 8/00 drscharge shows a loss of 2 0% l3 

Addihonally for the p o d  from the prehscharge sample (7/18/00) to the end of the 8/00 batch discharge 0 31 
inches of precipitahon were measured at the Site with 0 13 inches from the largest single storm Dunng h s  
same penod monitonng locahons with h n a g e  charactenshcs simlar to the area downstream of GSlO showed 
no runoff I' Therefore the only significant sources of surface water mflow to the 8/00 B 5 batch discharge were 
likely GS 10 and the WWTP 

On average the WWTP conmbutes 63% of the water to B 5 whle GS 10 contnbutcs the remamng 37% 
(Figure 4 14) However measurements of Pu and Am achvihes at GSlO are generalIy 10 100 hmes hgher than 
at the WWTP (Figure 4 15 and Figure 4 16) Dunng the penod of RFCA monitonng 30day moving averages 
at GSlO have fresuently exceeded the achon level of 0 15 pCdL (Figure 4 17) suggeshng that the GSlO sub- 
dramage is a significant conmbutor of actimde load to Pond B 5 

l3 The balance used inflows from the WWTP and GSlO outflows from B 5 and B 5 pool volumes The 2% calculated loss 
is wthin the flow measurement error 

14Th~loca~onsincludeGSOl GS02 GSO4 GSO6 GS33 GS35 GS41 GS42 SW022 SW027 andSWO91 
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Notes Includes flow data from 1W1192 - 2/28/01 

Figure 4 14 Relative Pond B-5 Inflow Volumes from GSlO and the Wwrp 

0 7  

0 6  

!i 
Y 
E 0 5  - 
P 
9 
3 0 4  

8 0 3  

z 1 O 2  

U 
0 1  

0 0  

f 
r 
f 

f 
il 
I 

-4 

1993 1994 1995 1986 1987 1998 1899 2aw 2001 

Water Year 

Notes For WY93 96 at GSlO alu shown E antha~~t~c a- of sample resulrs z;Or WY97-01 at GSlO value Bbown IS WlUmbwqbtd ovaage 
ach ty for connn ow flow paced compos te samples (WYOI urcludcs data through 3/26/01) fkr wY93 #)oo at tbe 

paced composite samples (WYOl rncl des data through 25/01) 

vduc shown IS tbe mud 
olume we ghted a erage of monthly sample results POr WYUx)I at the WWTP value shown IS v o l ~ w u g b t c d  8vcnge rctlnty fa ccn~t~~uous fknv 

Figure 4 15 PO€ GSlO and M P  Average Annual Pu Acffvlffes 
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Figure 4-16 PO€ GSlO and Wwrp Average Annual Am Activities 
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Figum 4 17 PO€ GSlO 3PDay Volume- Weighted Moving Averages for Pu and Am Activities 
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Calculated Pu and Am loads at GSlO are generally 10-100 tuns hgher than at the WWTP ( F i p  4 18 and 
Figure 4 19) Pnor to 2/99 water m Pond B 5 was routmely t r a n s f d  to Pond A 4  before bemg batch 
lscharged to lower Walnut Creek. Calculahon of the correspondmg Pu and Am load transfers is not possible 
because no measurements of activity were conducted and water volume measurements were maccurate 
However after 2/99 B 5 was routmely dlrect discharged to lower Walnut Creek allowmg for measurements of 
both flow and acbvity at GS08 

800 "I 

6 4  
a L .L 

Notes For WY93 % at GSlO alue shown IS calculated from the anthmtlc avetage of sample rrsults pod the masund crrtk d&mrge h WYW-01 
at GSlO 
creek Qxharge ( W Y O I  ncludes data through 3/26/01) For WY93-00 at the Wwrp value show is dcuhtcd firm the mmthly smpk nwltr and the 
measured efflue t &scharge For WYOl alue shown IS calculated from the volume we~ghtd average achvlty for carhnuau ilow paced colllporlte 
sample and the conespondmg effluent Qscharge (WYOI mcludes data through 25/01) 

alue shown s calculated from the volum-wa@ted average actrvrty for each canMuouO flowprad CagKlrUe urrlpk and the campodm ' 0  

Figure 4 18 PO€ GSlO and WWTP Calculated Annual Pu Loads 

Figure 4 20 and Figure 4 21 show the B 5 mfluent and effluent loads for both Pu and Am." Pond B 5 removal 
efficiency for Am is  approxlmately 82% for the penod and for Pu B 5 shows a removal efficiency of only 23% 
(Figure 4 22) However the two elevated samples from B 5 (6/23/99 0 603 pCA Pu and 8/11/00 0 864 pCfi 
Pu) represent nearly 85% of the total Pu load from B 5 
As discussed above it is unlikely that any overland flow occurred m the GSO8 dramage area downstream of 
GS 10 dunng the penod mcluding the 8/00 batch discharge from B 5 Themfore it IS masanable to assume that 
surface soil contamnahon from t h ~ s  area was not transported m surface water dunng the samc penod 
However it is possible that sedments could have been re suspended from the stream reach between GSlO and 
the outlet of B 5 Ths stream reach mcludes Pond B-4 S Walnut Cr between B-4 and B 5 and Pond B 5 
Addihonally sediments could have been re suspended by WWTP effluent flowmg through Pond B 3 l6 

'' Influent load is calculated from GSlO and WWTP data Effluent load AS calculated from GSO8 data Pmd of data is 
from 1/29/99 through 2/5/01 

l6 Flows measured at GSlO are diverted to the south around Ponds B 1 B 2 and B 3 ma the B 1 Bypass pipeline (Figure 
4 23 Figure 2 3) WWTP effluent is conveyed via the WWTP pipeline to the north around Ponds B 1 and B 2 (Figure 
4 23 Figure 2 3) to Pond B 3 Pond B 3 is currently batch discharged to B-4 dwng daylight hours 
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Sediment samples collected from Ponds B 3 and B-4 that showed elevated levels of Pu (Figure 4-23) Location 
specific sediment achvihes" in Pond B 3 range from 0 73 to 113 4 pCdg Pu with an average for all locahons of 
32 pCdg Pu Locahon-specific sedunent achvlhes in Pond B-4 range from 0 15 to 12 5 pCdg Pu with the 
average for all locations bemg 4 3 pCdg Pu Based on these sdment  activities sediment resuspension from 
these ponds could prowde Pu load to Pond B 5 

Notes Stxhmcat act~vrty shown s anthnct~c a eras achnty of all samples by location 

Figure 4-23 Average Pu Activity for Sediment Sampling Locations 

Sediments in Pond B-4 could be resuspended by surface water flow from GS 10 (Figure 2 3) 'RE average 
achwty of the TSS for RFCA surface water samples from GS 10 is 2 0 pCdg Pu (F~gure 4 13) Thls actiwty is 
not significantly different from the B-4 sedlment achvities (nonparametnc 50* percenhle of 2 4 pCdg Pu 
mthmetic average 4 3 pCdg Pu) Addmonally measurements of TSS activity for storm-event samples collecte 

l7 Locatlon specific sediment actrvitles are calculated as mthmetic averages of indiwdual sample results by location 
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at GS09'' (0 24 - 1 7 pCdg Pu avg 1 0 pCdg Pu) are generally lower than at GSlO To summanze data 
indicate that Pond B-4 sediments may not be significantly affechng surface water flowmg through the pond 

Sediments in the stream reach between B-4 and B 5 could be resuspended by surfacu water flows However 
sediment sampling locations in h s  reach (and Pond B 5) have low average actlvitles rangmg from 0 0 to 0 44 
pCdg Pu (mthmehc average of 0 21 pCdg) These low actlvitles are unlikely to sipficantly affect surface 
water quality especially given the low TSS measurements for B 5 discharge water 

Sediments in Pond B 3 could be resuspended by effluent flow from the WWTP (Figure 2 3) TSS 
measurements from Pond B 3 show a range of 2 (half of 4 mg/L detectlon hut) to 380 mg/L with an average of 
9 2 mg/L (Figure 4 24) TSS measurements from the WWTP effluent show a range of 0 75 (half of 1 5 mg/L 
detechon limt) to 12 mg/L with an average of 2 6 mg/L (Figure 4 25) The histograms seem to idcate that 
there is an increase in TSS as the WWTP effluent moves through B 3 The Wilcoxon rank sum stat~shcal test 
may be used to test for a shift in location between two independent populmons that is the measurements from 
one populatlon tend to be consistently larger (or smaller) than those from the other populauon M o m g  thrs 
test on the B 3 and WWTP TSS data indcate that the null hypothesis may be rejected at the 1 percent 
significance level suggestlng that there is significant evidence of a TSS mcrease m Pond B 3 

Both populations include a significant number of undetects (censored to the left) and eshnwons of the 
population means (especially for the WWTP -95% undetect) is not possible with acceptable confidence 
However if the TSS of the WWTP effluent were to increase by 2 mg/L as the effluent volumes moved through 
B 3 an average annual estimated Pu load of 202 pg would be resuspended from B 3 sedmnts l9 This 
eshmated B 3 load compares to 380 pg from GSlO (WY93-00 average) and 14 pg fiom the WWTP (WY93-00 
average) This estimated load calculation gives an average estmated B 3 surface water actlwty of 0 068 pCfi 
Pu" 
Surface water Pu data from B 3 show a range of 0 003 to 0 15 pCdL (mhnetlc average of 0 042 pCdL) 
However those data are from a limted tlme penod 8/15/86-10/5/92 and may not be mdrccmve of current 
waterquality conditions Additionally detection limts for data pnor to 4/23/91 are at least 0 01 pCfi Pu 
More recent data with lower detection limts show a range of 0 003 to 0 045 pCdL Pu (anthmtlc average of 
0 015 pCdL) Using the value of 0 015 pCdL the estlmated average annual Pu load from B 3 is 47 pg 

Ths eshmated B 3 load (47 pg) compares to 380 pg from GSlO (WY93-00 average) and 14 pg from the 
WWTP (WY93-00 average) Threfore depending on the actual resuspension rates m B 3 and tbe 
corresponding activity of the suspended matenal Pond B 3 may be contrrbutmg measurable Pu load to Fond B 
5 The estimated B 3 Pu loads are between 12% and 53% of the loads measured at GSlO 

Sediment resuspension from Pond B-4 Pond B 5 and the stream reach between B-4 and B 5 is not expected to 
be a significant source of Pu load to B 5 discharge water Conversely sedment resuspenslan m Pond B 3 may 
be contnbuting measurable Pu load to Pond B 5 However current data do not allow for an accurate 
quantlficahon of h s  load 

I 
I 

GSO9 1s located on the outlet of Pond B-4 

I l9 This estimate assumes an average B 3 sediment actwity of 32 pCdg Pu (anthmeuc average of locahon-specific achwt~es 
7 locanons in B 3) The annual average WWTP discharge volume uses data from 1(111/92 3/31/01 (59 13 Mgals) 

Activity from resuspension estimated at 0 064 pCln anthmetlc average WWTP acawty 0 004 pCdL PU (WY93 3/11/01 1 data) 

I ' 73 May2001 
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Figure 4-24 TSS Distrfbution for Sampies Collected from Pond 8-3 (Location Code B3EFq 

Notes Undctectvaluesartsettohalfthcdctect~onhmt Datafrom 10/1/96-10/261oO 

Figurn 4 25 TSS Distribution for Samples Coilected from the WWTP Effluent 
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4 5 

4 5 1 Facility Activities 
Shift supenntendent reports for June July and August 2000 were exarmned No occurrences were reported for 
the facilities within the South Walnut Creek dramage for the months exarmned 

4 5 2 Environmental Remediation (ER) or Area Cleanup Projects 
Site envlronmental remedianon project managers were contacted and soil dsturbance p e m t  records were 
reviewed to detemne if any projects may have been conducted dunng July and August 2000 that could have 
distnbuted contamnated soil in the South Walnut Creek dramage No sod drsturbance pemts were issued and 
no major environmental remediahon activihes were conducted m the lower South Walnut Creek dramage basm 
for the months exammed 

4 5 3 

For the reasons discussed above it is concluded that recent D&D construcbon enwonmental remxhatmn 
excavation and rouune operahons have not caused a release that resulted m the elevated plutonium actwittes 
measured at GSOS 

Data Generated by Recent Site Projects 

Probable Impacts of Site Activities Environmental Remediation or Cleanup Projects 
on Surface Water Quality of RFCA POC GS08 

5 SUMMARY AND CONCLUSIONS 
Site personnel have completed thelr imhal source evaluation for potenual cause(s) of reportable 30day m m g  
averages for plutonium at the POC monitonng locahon GS08 Site personnel completed an extensive evaluatson 
of historical data and assessed Site activihes and momtonng programs Site personnel conclude that the lllrely 
source of the reportable 3O-day moving averages for Pu at GS08 is diffuse radionuchde c o n m o n  from past 
Site operauons released to the envuonment through events and condmons over past years Based on the 
evaluauon Site personnel conclude that no specific remedial achon(s) is inQcated at thw tune other than 
scheduled remedial achons for the Site (especially in the GS 10 sub-dnunage) as the some UWeShgatIOnS have 
identified no other localized source(s) of contarmnahon. The conclusions detluled in h s  report are summand 
below 

Based on the details regarding recent Site activities outlmed m Secbon 4 5 it is concluded that neither D&D 
construction envlronmental remediahon excavahon nor routme operahons caused a release that resulted m the 
elevated plutonium activities measured at GS08 
Several facts concemng the August 11 2000 composite sample result whch caused the reportable 3O-day 
averages at GS08 cast uncerkunty on the valihty of the measurement 

Although the sample analysis dld pass venfication and vahdabon the labaatory reported unusual 
difficulties in complehng the analysis 

The magnitude of the result (0 864 pCdL Pu) is the maxlmum result m the distnbubon for GSOS 

The WAm raho of thls result (20 1) is the maximum of the Pu/Am rauo Qstnbuuon and the mho is 
significantly higher than expected in Site surface waters 

The activity of the suspended solids of ths  sample (29 8 pCdg Pu) is the maxlmum of the TSS achvity 
dismbuhon 

Although the above specifics cast uncemnty on the validity of the August 11 2ooo result thts result may 
actually be a manifestahon of a greater amount of s p a  or temporal &rent vmabihty than expected for Pu m 
surface water The exlstence of hot parhcles pmcle aggregabon ennchment mecharusms, ar other 
physiochemcal / biochemcal mechanisms may cause some samples to naturally have hgh actmde 
concentrahons The multidisciplinary studies associated with the AME are key to undentandmg waterqdity 

1 
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vanahon on the Site and may eventually descnbe the extent and condihons under wkch Pu and Am move m 
the Rocky Flats enwons 

Based on the hydrologc con&tmns it is Uely that the WWTP and the GS 10 sub-dramage were the only 
soums of surface water flows included in the B 5 batch discharge volume dmng the reportable penod 
Addihonally the loadmg analysis inhcates that GS 10 conmbutes significantly more Pu load than the WWTP 
(annual average Pu load of 380 pg Pu from GSlO 14 pg Pu from the WWTP) Therefore the GSlO sub 
dramage llkely conmbutes a maj0nt.y of the Pu load to Pond B 5 

The sediment evaluahon suggests that Pond B-4 Pond B 5 and the stream reach between B-4 and B 5 are not 
significant contributors of Pu load to surface water measured at the B 5 outfall (POC GS08) Conversely 
sediment achvihes in Pond B 3 are at levels that may adversely affect the Pu achvities of the B 3 effluent 
However current data do not allow for an accurate quantificahon of any resuspended Pu load from Pond B 3 

Site personnel are conhnuing the surface water source investigatrons using the exlstmg monitonng program. 
The more ngorous GSlO source evduahon is ongoing with the latest GS10 report currently in producbon 
(RMRS 1997a 199% 1997c 1998 1999 2000) Enhancements in mmtonng actiwties may be implemented 
to provide improved resoluhon should any future reportable 3Oday moving averages be measured at GS08 

No specific recommendations for source control are proposed due to the reportable values measured at GS08 
The recommended course of achon will not compromse protection of human health and the envvonment since 
waterquahty measurements at the Site boundary (POC GS03) showed levels of Pu well below the reporhng 
threshold 

DOE s proposed course of achon includes (1) continuing observation (routine monitonng and special sampling 
as appropnate) and (2) contmmg progress on the AME Effechve best management prachces such as the use 
of the exlsting tenmnal ponds in batch or flow through mode to clanfy stomwater of potenhallycontarmnated 
sediment and parhculate matter should also be conhnued Specifically DOE and the Ktuser €bll Team propose 
the follounng achons as the path forward 

Continued observation (rouhne monitonng and special sampling as appropnate to the evaluation) and 
ongoing data interpretahon to provide better understanding of actinide transport &rectly related to the 
operation of the Site automated surface water monitonng network. Thu monitonng and the associated 
evaluahons (especially related to GS10) will be valuable should reportable values be measured in the future 

Conhnued progress on the AME as a longer term technical study to provide increased Understanding of 
achnide rmgratm and insight to the cause@) and possible prevention of reportable radionuclide water 
quality measurements Ths  mulhdisciplinary study and the associated watershed modeling imhative is key 
to understanding waterquality vanahon on the Site and may eventually desmbe the extent and conditions 
under whch plutomum and amencium move in the Rocky Flats environs Site personnel expect these 
efforts may prowde msights about the cause(s) and possible prevenhon of reportable radionuclide water 
quality measurements 

Conhnued use of the enshng detenhon ponds in batch or flow through mode as an effectwe best 
management prachce to ciartfy stormwater contallllng potenhally contammated sediment and partdate 
matter 

Continued progress mpomng through AME reports Quarterly WCA Reports Quarterly State Exchange 
Meehngs and informal statudflash h e f s  
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